Role of membrane phospholipids in myocardial injury induced by ischemia and reperfusion.
Depletion of membrane phospholipids is known to be associated with myocardial ischemia, but its relationship to the injury involved with the reperfusion of ischemic myocardium is not known. The present study was designed to relate phospholipid degradation with reperfusion injury. The isolated in situ pig heart was subjected to 60 min of regional ischemia induced by occluding the left anterior descending (LAD) coronary artery and 60 min of global ischemia by hypothermic cardioplegic arrest followed by 60 min of reperfusion. The pigs were divided into two groups. In the treatment group, the heart was preperfused with mepacrine (0.05 mM), a known phospholipase inhibitor, for 15 min prior to LAD occlusion. In the control group, the total phospholipid content was not significantly decreased during LAD occlusion and arrest, but was reduced appreciably after reperfusion. Phosphatidylcholine, phosphatidylethanolamine, and phosphatidylinositol followed a similar pattern. The lowering of these phospholipids during reperfusion was accompanied by enhancement of lysophosphatidylcholine. Mepacrine restored the normal levels of these phospholipids. During reperfusion, fatty acyl CoA synthetase, lysophospholipase, and lysophosphatidylcholine acyltransferase were depressed, whereas phospholipase A2 was enhanced. Mepacrine inhibited phospholipase A2, but had no effects on the other enzymes. Mepacrine also provided significant protection against reperfusion injury, as documented by the preservation of high-energy phosphate compounds and inhibition of the appearance of creatine kinase activity in the perfusate. These results suggest that membrane phospholipids play an important role in myocardial injury associated with ischemia and reperfusion, primarily because the deacylation-reacylation cycle of phospholipid biosynthesis becomes defective.